a survey of US oncologists evaluating burnout and career satisfaction. The survey sample included equal numbers of men and women and represented all career stages.
INTRODUCTION
Although rewarding, caring for patients with cancer is demanding and stressful. 1 Oncologists work long hours, supervise the administration of highly toxic therapy, and are continually exposed to death and suffering. [1] [2] [3] These characteristics place oncologists at risk for burnout, a syndrome characterized by emotional exhaustion, treating people as if they are objects (ie, depersonalization), and loss of meaning or purpose in work. 1, 4 In addition to potentially profound personal consequences (eg, anxiety, depression, alcohol/substance use, suicide), [5] [6] [7] [8] burnout among physicians seems to have important professional consequences, including adverse effects on quality of care and professionalism.
9-13 Studies also suggest that physicians experiencing burnout are more likely to reduce their work hours and/or pursue early retirement, 14 with potential manpower implications for the physician workforce. Although isolated studies have explored burnout in national samples of US oncologists (most recently in 2003), 15, 16 little is known about personal and professional characteristics associated with burnout and professional satisfaction.
The 3,000 individuals in the sample were sent an e-mail stating the purpose of the study (eg, to better understand factors contributing to career satisfaction among US oncologists) and providing a link to an electronic survey in October 2012. Three reminder requests were sent over the ensuing 3 weeks. Two individuals sent surveys were deceased, yielding a final sample of 2,998. Individuals not responding to the electronic survey were mailed an identical paper version of the survey in November 2012. Those not responding by January 2013 were sent a brief postcard survey. As an incentive to participate, oncologists who completed the full-length survey received a free ASCO educational product. Participation was voluntary, and all data were deidentified before analysis. ASCO commissioned the study with human subject oversight provided by the Institutional Review Board of the Mayo Clinic (Scottsdale, AZ).
Study Measures
Full-length survey. The full-length survey included 60 questions exploring a variety of personal and professional characteristics and using standardized instruments to measure burnout and career satisfaction. The full survey is available by request.
Burnout was measured using the Maslach Burnout Inventory (MBI), a 22-item questionnaire considered the gold-standard tool for measuring burnout. 4, [19] [20] [21] The MBI has three subscales to evaluate each domain of burnout: emotional exhaustion, depersonalization, and low personal accomplishment. In the standard scoring for health care workers, physicians with scores Ն 27 on the emotional exhaustion subscale, Ն 10 on the depersonalization subscale, or Ͻ 33 on the personal accomplishment subscale are considered to have a high degree of burnout in that dimension. 4 In keeping with previous 25 we considered physicians with high scores on the depersonalization and/or emotional exhaustion subscales as having at least one manifestation of professional burnout. 4 Career satisfaction was assessed using two questions from previous physician surveys regarding career and specialty choice.
17,23,26-29
Postcard survey. To gain insight into participation bias, oncologists not completing the full-length survey were sent a six-question postcard survey that collected information on age, sex, years in practice, and career satisfaction, along with a validated two-item measure of burnout shown to be an accurate proxy measure of burnout.
30-32

Statistical Analysis
All full-length and postcard surveys received by March 15, 2013 , were included in the analysis. Standard descriptive statistics were used to characterize responding oncologists. Associations between variables were evaluated using the Kruskal-Wallis (continuous variables) or 2 test (categorical variables) as appropriate. All tests were two sided with type I error rates of 0.05. With the 1,117 responses to the full-length survey, the percentage estimates are accurate to 2.9% with 95% confidence. Comparisons between men and women oncologists were tested using Wilcoxon-Mann-Whitney and Fisher's exact tests. Comparisons with 554 men and 545 women have 80% power to detect an average difference of 17% times the standard deviation, a relatively small effect size.
33,34 Multivariable analysis to identify demographic and professional characteristics associated with the dependent outcomes was performed using logistic regression (Appendix, online only). All analyses used SAS software (version 9; SAS Institute, Cary, NC).
RESULTS
Personal and Professional Characteristics
Of 2,998 oncologists who received an invitation to participate, 1,490 (49.7%) responded. Of these, 1,117 oncologists (75.0%) completed the full-length survey (613 electronic; 504 paper version), and 373 (25.0%) completed postcard surveys. Participants were representative of the overall sample with respect to sex; however, early-career oncologists (in practice Ͻ 10 years) were somewhat less likely to respond than later-career oncologists (in practice Ն 20 years). Comparison of full-length survey responders with those completing only the postcard survey (a standard approach for evaluating response bias) did not identify any statistically significant differences with respect to age, sex, years in practice, or satisfaction with specialty choice (Appendix Table A1 , online only). Validated single-item measures 34,35 of the emotional exhaustion or depersonalization domains of burnout 30, 31 also failed to identify significant differences. Subsequent analysis focused on participants completing full-length surveys.
The median age of participants was 52 years, with approximately 40% of participants younger than age 50 years (Table 1) . Participants were evenly divided by sex. A majority of oncologists (86.2%) were currently married. Independent of relationship status, 86.0% of oncologists reported having children, and nearly half of these oncologists (527; 47.2.%) had a child age Յ 18 years (ie, school age).
With respect to practice setting (Table 2) , most oncologists were in private practice (PP; 43.2%) or academic practice (AP; 33.8%), with smaller proportions working at a veterans' hospital, in active military practice, or in other settings. Of the 482 oncologists in PP, 335 (69.5%) were in a single-specialty practice, 124 (25.7.%) a multispecialty practice, and 23 (4.8%) a health maintenance organization (HMO).
Oncologists spent 57.6 hours per week devoted to professional activities, including an average of 34.0 hours per week on direct patient care, 11.5 hours per week on administrative tasks at work, and 8.5 hours per week performing work tasks at home (completing paperwork, preparing talks, writing grants/manuscripts, and so on), plus 4.6 hours per week keeping abreast of developments in the field and maintenance of certification. On average, oncologists cared for 52 patients in the outpatient setting each week.
Comparison of PP and AP
Extensive differences in both demographic and practice characteristics were observed between PP and AP oncologists (Tables 1 and  2 ). Oncologists working in AP settings were slightly younger (median age, 50 v 52 years; P ϭ .0037), more likely to be women (57.5% v 45.7%; P Ͻ .001), and less likely to have children (80.2% v 90.0%; P Ͻ .001). On average, oncologists in AP worked 4.3 fewer hours each week (58.6 v 62.9 hours; P Ͻ .001) and devoted less professional effort to direct patient care, with 38.5% in AP spending Յ 50% of their effort on patient care compared with 3.4% in PP. Oncologists in AP were more likely to focus on treating patients with one specific type of cancer (80.6% v 17.4%; P Ͻ .001) and spent a greater proportion of their time supervising physicians in training.
Oncologists in PP saw nearly twice as many patients each week, on average, as those in AP (74.2 v 37.4; P Ͻ .001). Despite the difference in the total number of patients seen per week, the amount of time allocated for each new patient (PP, 52 minutes; AP, 54 minutes; P ϭ .0011) and return patient (PP, 18 minutes; AP, 21 minutes; P Ͻ .001) differed only slightly. The relationship between the number of patients seen per week and percentage of professional effort devoted to clinical care and the number of hours devoted to patient care each week is shown in Figures 1A and 1B .
The method of compensation differed for AP compared with PP, with a larger proportion of PP oncologists in a purely incentive-based model (PP, 39.3% v AP, 3.1%; P Ͻ .001) and fewer in a salary-only (PP, 20.8% v AP, 38.1%; P Ͻ .001) or salary-plus-productivity bonus model (PP, 39.9% v AP, 58.8%; P Ͻ .001). PP oncologists were more likely to report a Ͼ 10% decline in compensation in 2012 relative to 2011 (PP, 35.2% v AP, 8.0%; P Ͻ .001). Other differences between PP and AP are summarized in Table 2 . A subanalysis of PP oncologists according to practice setting (ie, single specialty, multispecialty, HMO) can be found in Appendix Tables A2 and A3 (online only) . Table 3 summarizes burnout, fatigue, and career satisfaction among participating oncologists. When assessed using the full MBI, 38.3% of oncologists had high emotional exhaustion, 24.9% had high depersonalization, and 13.2% had a low sense of personal accomplishment. In aggregate, 44.7% of oncologists had at least one symptom of burnout (high emotional exhaustion score and/or high depersonalization). Demographic characteristics associated with burnout on univariable analysis included younger age, being a woman, relationship status, not having children, and greater student loan debt (Appendix Table A4 , online only). Professional characteristics associated with burnout on univariable analysis (Appendix Table A5 , online only) included hours worked per week, number of hours spent seeing patients per week (Figs 2A and 2B), devoting more time to patient care, seeing a larger number of patients per week, and method of compensation (burnout rates: salary only, 40.7%; salary with bonus, 47.1%; pure incentive, 53.8%; P ϭ .011). Although oncologists in PP had higher median emotional exhaustion and depersonalization scores than did those in AP, no difference in the overall burnout rate was observed by practice setting (PP, 50.5% v AP, 45.9%; P ϭ .177). A subanalysis of well-being among PP oncologists based on practice setting can be found in Appendix Table A6 (online only).
Oncologist Well-Being
A majority of oncologists indicated they would choose to become a physician (82.5%) and oncologist (80.5%) again if they could revisit their career and specialty choices. Career satisfaction, as measured by these items, was higher for oncologists in AP than PP (Table 3) .
Multivariable Analysis
We performed multivariable analysis to identify personal and professional characteristics associated with burnout and career satisfaction. In addition to an overall model, separate models were developed by practice setting because of the profound differences in personal and professional characteristics of oncologists in PP and AP (Table 4) . Younger age and greater number of hours spent seeing patients each week were independently associated with burnout in all models. Each year older reduced the risk of burnout by approximately 4% to 5% (eg, 10 years older, 40% to 50% lower risk), whereas each additional hour spent seeing patients each week increased the risk of burnout by approximately 2% to 4% (eg, 20% to 40% higher risk for each additional 10 hours). In the overall model, each additional hour per week spent on work-related tasks while at home also increased the risk of burnout by approximately 2% (eg, 10% higher risk for each additional 5 hours per week), and focusing on a specific type of cancer increased the risk of burnout by approximately 40%.
Risks specific to practice setting were also observed. Having children was associated with an approximately 55% decreased risk of burnout among PP oncologists (odds ratio [OR], 0.45) but was not a significant factor for oncologists in AP. In contrast, being a woman was associated with an approximately 65% increased risk of burnout among oncologists in AP (OR, 1.68) but was not a significant factor for oncologists in PP. Each additional hour per week spent on administrative tasks at work increased risk of burnout by approximately 5% among PP oncologists (eg, 5 more hours per week, approximately 25% higher risk), whereas each additional hour per week spent on work tasks at home increased risk by approximately 3.5% among AP oncologists (eg, 5 more hours per week, approximately 17.5% higher risk). Among AP oncologists, focusing on one type of cancer was associated with an increased risk of burnout of 320% (OR, 3.24). For those in AP, having less time allocated for each return patient visit (return slots of 20 minutes in length had a 36% increased risk of burnout compared with return slots of 30 minutes in length) and each additional weekend on call per year also increased risk of burnout.
DISCUSSION
This is the first national study of US oncologists evaluating burnout and career satisfaction to our knowledge since 2003 and is the only national study to our knowledge to evaluate burnout in US oncologists using standardized instruments. Approximately 45% of oncologists had at least one symptom of burnout at the time of the survey. Although burnout was strongly related to a variety of personal characteristics on univariate analysis, younger age was the only demographic factor independently associated with risk on multivariable analysis adjusting for professional characteristics. In contrast, a variety of professional characteristics were independently associated with burnout. Hours per week devoted to direct patient care was the dominant professional factor associated with burnout. The number of hours per week spent performing work tasks at home and focusing clinical practice on a specific type of cancer were also independently associated with burnout risk.
The strong, incremental relationship between time devoted to patient care and burnout is concerning, especially given the projected shortage in the supply of oncologists during the coming decades. Medical oncologists already work more hours than physicians in most other disciplines. 35 Reducing clinical work hours or the volume of patients seen may be a strategy to decrease burnout for individual oncologists but at the societal level could exacerbate the projected oncologist workforce shortage. 1, 14 The findings also suggest that productivity-based compensation models designed to increase the volume of care oncologists provide are associated with higher burnout and may be self-defeating in the long run.
Although the qualitative differences in AP and PP are recognized, the data collected here provide granular information about these differences and explore associations with burnout and career satisfaction. Oncologists in AP were younger, more likely to be women, and less Abbreviations: AP, academic practice; MBI, Maslach Burnout Inventory; PP, private practice.
‫ء‬
As assessed using the full MBI. †Per the standard scoring of the MBI for health care workers, physicians with scores Ն 27 on the emotional exhaustion subscale, Ն 10 on the depersonalization subscale, or Ͻ 33 on the personal accomplishment subscale are considered to have a high degree of burnout in that dimension.
‡Low scores on the personal accomplishment subscale are less favorable. §High score on emotional exhaustion and/or depersonalization subscales of the MBI (see Methods).
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www.jco.org likely to have children. Oncologists in PP saw nearly twice as many patients each week, were more likely to be compensated in a purely incentive-based model, and were less likely to focus their practice on a specific area of oncology. AP oncologists spent far more time on work tasks when at home and dedicated more of their effort to supervising physicians in training. Although no difference in the overall prevalence of burnout was observed by practice setting on multivariable analysis, many of the risk factors for burnout differed between AP and PP oncologists, suggesting that efforts to reduce burnout will need to be tailored to practice setting. How does the prevalence of burnout among US oncologists compare with that among US adults and physicians in other specialties? A recent national study exploring the prevalence of physician burnout found that approximately 46% of US physicians were experiencing symptoms of burnout at the time of the study and that the rate of burnout was markedly higher in physicians than in a probability-based sample of US workers.
32 Although a subanalysis from that study suggested oncologists may actually have a lower rate of burnout (prevalence of approximately 38%) than other internal medicine physicians, only 87 medical oncologists were included in that analysis. 1 The prevalence of burnout (approximately 45%) in our sample of more than 1,000 oncologists was similar to that of US physicians overall. It was also consistent with rates observed in other internal medicine subspecialists (approximately 44%) and lower than NOTE. Three multivariable analyses were conducted to identify personal and professional factors associated with burnout. The first model included all oncologists. Given substantial differences in professional characteristics, separate models were also created for PP oncologists and AP oncologists. Abbreviations: AP, academic practice; OR, odds ratio; PP, private practice.
‫ء‬
Personal characteristics in all models: age, sex, children, youngest child, relationship status, and student loan debt.
†Professional characteristics in all models: hours spent seeing patients/ week, hours spent on administrative tasks/week, hours spent working at home performing work tasks/week, No. of nights on call per week, No. of outpatients seen/week, focus on certain type of cancer (yes/no), minutes allocated per new outpatient visit, minutes allocated per return outpatient visit, No. of weekends rounding in hospital/year, and method compensation (salary, salary plus bonus, pure incentive).
‡Additional professional characteristics in all oncologist models: practice setting.
§Additional professional characteristics in PP model: practice setting (single specialty, multispecialty, health maintenance organization).
Additional professional characteristics in AP model: percentage of time spent supervising physicians in training.
rates in general internists (approximately 54%). 32 Notably, satisfaction with career and specialty choice among oncologists in our study (both Ͼ 80%) were the highest of any group of physicians we have studied. administered a similar survey to approximately 7,700 US oncologists. Among the 1,740 (23%) who responded, 61.7% endorsed a yes/no question asking, "Do you feel that you are experiencing any signs of burnout?" These historical studies are difficult to interpret because they did not use standardized metrics to assess burnout. The prevalence of high emotional exhaustion (22% to 53%) and high depersonalization (11% to 30%) as measured by the MBI in studies of oncologists from other countries are consistent with the rates of emotional exhaustion (38.3%) and depersonalization (24.9%) observed in our study. 3, [38] [39] [40] [41] Our study is subject to a number of limitations. Although our participation rate of approximately 50% is consistent with 42 or even higher than 26,32,36 physician surveys in general, response bias remains a possibility. We found no statistically significant differences with respect to age, sex, years in practice, or career satisfaction among oncologists who completed the postcard survey, further supporting that responders were representative of US oncologists. It should be noted that several previous cross-sectional studies have failed to identify significant differences between responding and nonresponding physicians. 43 Because our survey was cross-sectional, we were unable to determine causality or the potential direction of effect for the associations observed. A survival bias may account for some associations such as age (ie, unsatisfied people leave the field). Although we were able to compare differences between oncologists in PP and AP, there were too few participants working in other practice settings to make meaningful comparisons.
Our study also has several important strengths. The oncologists in the sample were drawn from the ASCO oncologist registry, a comprehensive list of US oncologists. The survey included oncologists from all career stages and practice types, as well as a large sample of female oncologists. Our mixed-methods survey design (ie, electronic survey, full-length paper survey, postcard survey) led to a high participation rate relative to other national studies of physicians. 16, 26, 36 The survey collected extensive information on personal and practice characteristics, providing granular insights into relationships among these variables and burnout/career satisfaction. Given the prevalence of burnout and evidence that it erodes physicians' personal health 6,7,44 and the quality of care they provide, [9] [10] [11] [45] [46] [47] [48] [49] [50] future studies need to focus on how to address this problem. There is currently limited evidence on what interventions reduce the risk of burnout; most available information focuses on individual 17,18,51-53 rather than system approaches. 5, 54 The high prevalence of burnout suggests that studies evaluating practice models (team-based care) and structural characteristics in the practice environment that may reduce burnout are needed.
In conclusion, the prevalence of burnout among US oncologists seems similar to or lower than that of physicians in other disciplines. Although approximately 45% of oncologists are experiencing burnout, their career and specialty satisfaction are high. The volume of patient care provided seems to be a dominant contributor to burnout for both AP and PP oncologists; however, a number of other contributing factors seem to differ by practice setting. A better understanding of the factors that sustain career satisfaction and studies testing interventions to reduce oncologist burnout are needed.
AUTHORS' DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST
The author(s) indicated no potential conflicts of interest. Abbreviations: DP, depersonalization; EE, emotional exhaustion; MBI, Maslach Burnout Inventory; ROC, receiver operating characteristic.
‫ء‬
As assessed using the single-item measures for EE and DP adapted from the full MBI. Area under the ROC curve for the EE and DP single items relative to that of their respective full MBI domain scores in previous studies were 0.94 and 0.93 and the positive predictive values of the single-item thresholds for high levels of EE and DP were 88.2% and 89.6%, respectively. 30,31 †Individuals indicating symptoms of EE weekly or more often have median EE scores of Ͼ 30 on the full MBI and have a Ͼ 75% probability of having a high EE score as defined by the MBI (Ն 27). ‡Individuals indicating symptoms of DP weekly or more often have median DP scores on the full MBI of Ͼ 13 and have a Ͼ 85% probability of having a high DP score as defined by the MBI (Ն 10).
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